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FIELD OF THE INVENTION 

The present invention relates to a method and system of calculating focus or 
attention that is applied to an item among a set of items, and of diffusing focus or 
10 attention among items that are related to such item. 



BACKGROUND OF THE INVENTION 

An individual that observes an item within a set of items may primarily focus on, 
or apply attention to, a single item or a group of items at one time. Such items or groups 
15 may be deemed a focus item. Other items in the set of items that may be related to such 
focus item may receive some focus or attention as such focus is diffused among the 
focus item and the items related to it There is a need for a method and system for 
calculating focus on an item and on items related to it. 

20^ BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will be understood and appreciated more fully 
from the following detailed description taken in conjunction with the drawings in which: 

Fig; 1 depicts a set of items including a focus item and other items that may be 
related to such focus item, in accordance with an embodiment of the invention; 
25 Fig. 2 sets forth certain functions employed in calculating focus measurements 
and context measurements in accordance with an embodiment of the invention;- 

Fig. 3 depicts a system for calculating and displaying focus and context 
measurements in accordance with an embodiment of the invention; and 

Fig. 4 depicts certain operations employed in accordance with an embodiment of 
30 the present invention. 



DETAILED DESCRIPTION OF THE INVENTION 



In the following description, various aspects of the present inventipn will be 
described. For purposes of explanation, specific configurations and details are set forth 
in order to provide a thorough understanding of the present invention. However, it will 
also be apparent to one skilled in the art that the present invention may be practiced 
without the specific details presented herein. Furthermore, well-known features may be 
omitted or simplified in order not to obscure the present invention. 

Unless specifically stated otherwise, as apparent from the following discussions, 
it is appreciated that throughout the specification, discussions utilizing terms such as 
"processing," "computing," "calculating," "determining," or the. like, may refer to the 
action and/or processes of a processor, computer or computing system, or similar 
electronic computing device, that manipulate and/or transform data represented as 
physical, such as electronic, quantities within the computing system's registers and/or 
memories into other data similarly represented as physical quantities within the 
computing system's memories, registers or other such information storage, transmission 
or display devices. 

Hie processes and displays presented herein are not inherently related to any 
particular computer, communication device, article or other apparatus! "The desired 
structure for a variety of these systems will appear from the description below. In 
addition, embodiments of the present invention are not described with reference to any 
particular prbgrammmg language, machine "code, etc. It will be appreciated that a 
variety of programming languages, machine codes, etc. may be ^sed to implement the 
teachings of the invention as described herein. 

Reference is made to Fig. 1, which depicts- a set of items including a focus item 
and other items that may be related to such focus item, in accordance with an 
embodiment of the invention. The set of items 101 in Fig. 1 are representations of data 
fields arranged in a graph 100.- In other embodiments, the set of items 101 may be, for 
example, representations of or the names of files or folders in a computer memory, 
company names in a list of companies, representations (e.g., names, icons) of people 
such as workers or customers, representations of products, documents, keywords, cities 
listed on a map, texts, numbers, pictures, sound or video streams, television shows in a 
programming schedule or any other set of physical, virtual or abstract items. Items may 
be represented on a display in graphical, textual or other formats or manners. Items 



may be arranged or represented differently .than as shown in Fig. 1. _For example, a 
.nested directory or file folder listing may include lists of items, which may be, for 
example, directory or folder names, or file or other object names or representations (e.g., 
icons, etc.). At a point in time, an observer (not shown) may focus or apply attention to 
a particular item or group of items among the set of items 10L Such item that is the 
subject of focus or attention may be deemed a focus item 102. A focus item 102 may be 
a single item or, in some embodiments, a group of items. At a different time, the focus of 
an observer may shift to a different item in the set of items 101, and such different item 
may then become the focus item 102. The various operations, computations, 
calculations, etc. performed on individual items according to embodiments of the 
invention may be performed on groups of items, which may for some purposes be 
treated as items.. Thus a focus item or other items may be groups of items. 

Focus or attention may in some embodiments be applied by for example, looking 
at an item, pointing to an item, mentioning an item in a conversation or in any other 
fashion that may be measured either in discreet or continuous units. In some 
embodiments, focus may be the amount of time that a cursor 106 or other computer 
pointing device, indicator, symbol or pointing manifestation rests on, clicks on or points 
to a focus item. Such cursor or other pointing device, indicator, symbol or pointing 
manifestation may be controlled by, for -example, a joystick, mouse, keyboard, 
touch-screen interface etc. In some embodiments, fociis may be the relative strengtii 
with which an observer presses on a joystick or other instrument that points to an item. 
Other ways of expressing or indicating focus and of measuring focus are also possible. 

Iii some embodiments, there may be a relationship between - a focus^item and 
other items in a set of items 101. In some embodiments, such relationship may be 
expressed as a graph with nodes that represent items and (possibly directed) edges that 
represents relationships. Each pair of nodes may or may not be linked by one or more 
edges. For example, hi Fig. 1, related items 104 may be collections of data that are 
related to the data base of focus item 102. In other embodiments, the relationship may 
be- one- of proximity on a table,- charts map or other display medium between the focus 
item 102 and related items 104. In an embodiment where representations of directories 
or folders of items are used, the hierarchical structure of such folders or files may be an 
example of such a relationship, such as for example, a relationship of files that are 



sub-files of a parent file.. In still other embodiments the relationship between- a-focus 
. item 102 and related items 104 may be some other characteristic shared by the focus 
item 102 and related items 104, such as for example, all comedy shows listed in a 
schedule of television programs. In some embodiments, items within a set of items 101 
may be queried to find related items using for example a querying specification (such as 
SQL) or another information access method such as an object oriented data base. In 
some embodiments, lines 108 may be displayed as connecting related items 104 to a 
focus item 102 or to each other. Fig. 1. depicts a cursor 106, which may in some 
embodiments, be used as an indicator to an observer of where he is a Fig. 
1 also depicts secondary related items 107 that are related to a focus item 102 through 
another related item 104. Lines 108 connecting items may in some embodiments be 
displayed as an indication of relations among items. 

In an embodiment of the invention, an observer may impart or apply a quantity 
of focus or attention to a focus item 102 and such quantity of focus may be recorded- In 
some embodiments, the recording may for example be in the form of recording the 
quantity of time that the focus was applied to the focus item 102, such as the amount of 
time a viewer watched a TV program, worked on a computer file, or touched an item on 
a touch screen. In other embodiments, such recording may be counting the number of 
mouse clicks on a focus item on a computer display, the length of time that a mouse, 
keyboard, trackball or btherpdinter pointed to or was pressing on an item, the number of 
shares of a particular stock purchased by a trader, the amount of material processed be a 
manufacturing machine, the severity of a malfunction of a device, or the calls being 
made to a software function, etc: In some embodiments recording my~be done with a 
microphone that may measure for example focus words used in a conversation, or other 
words or sounds. In some embodiments a recording device may be an eye motion 
tracker that -may-for -example measure the frequency of an observer's looking at "an 
object. Such recording may be performed manually, mechanically, electronically or by 
other means. 

In some embodiments, a long application of focus may be broken into a number 
of sequential shorter events, and in yet another embodiment sequential shorter events 
may be combined into one long event. 



In some embodiments, a focus measurement may be stored for one or more of 
. the items in the set of items 101. In some embodiments, such measurements may be 
stored in a database or memory, as described below, that is associated with the item. In 
some embodiments, one or more units of memory may be allocated for some of, or for 
each of, the items in the set of items 101 so that focus measurements may be stored for 
such items as they are recorded or calculated. In some embodiments, such allocated 
memory may be in the form of an array or in another type of data structure such as for 
example, non-linear arrays, hash-tables, balanced trees, or other key value or data 
structures. In some embodiments, the focus measurement for each item in a set of items 
101 may be, for example a single or double precision floating-point number or an 
integer, and may be implemented by continuous or discrete variables. The number of 
entries in the array may be the same as the number of items in the set of items 101, with 
a floating-point number associated with the node number i stored in the entry number i 
of the array. Other data storage and meinory allocation systems are possible. In some 
embodiments, in an initial state, a focus value or focus measurement, whether 0 or 
greater may be stored in an array node for an item in a set of items 101. Other initial 
focus measurements may be used. An item may retain a focus measurement even if such 
item is not a focus item 102. 

v Reference is made to Fig. 2, which sets forth certain, functions employed in 
ckl culating" focus mea^ measurements in accordance with an 

embodiment of the invention. A focus measurement may in some embodiments be the 
degree of relevance of an item to a user. In some embodiments, the focus measurement 
may be used in the detennination of the graphical display of an "item among a" set of 
items 101 so that an item is recognizable as particularly relevant In some 
embodiments, function F0 200 may be used to calculate the focus measurement for a 
focus -item 1 02 Xi that results- from the focus recorded on such focus item 1 02 XL In 
operation, F() 200 simulates an exponential decay of focus measurements with a half-life 
time of tau x. In some embodiments tau may be measured in units of time such as 
seconds. In other embodiments, tau may be-measured- iiv -other -units. In some 
embodiments, fractional units other than half-life may be used, such as quarter-life, tenth 
life, etc. In some embodiments, focus decay value P may be derived using the quantity 
of focus At as an input, where P is exp(ln(0.5)* (At/x)). Focus decay value P may be the 



amount of reduction of focus measurements that is applied to items in set of items 1 0 1 in 
response to a quantity of focus applied to a focus item 102. F0 200 may be used to 
decay the focus measurements of focus item. 102 Xi and other items Xj in a set of items 
101. In some embodiments, such decayed focus measurements may be calculated by 
5 multiplying P by the focus measurement stored for each focus item 102 Xi and other 
items Xj in a set of items 101. The amounts decayed from each focus measurement of 
focus item 102 Xi and other items Xj may in some embodiments be stored in an interim 
storage area of, for example a memory storage unit. Such amounts as were decayed 
from focus measurement of focus item 102 Xi and other items Xj may be added to the 
10 focus measurement of the focus item 102 Xi. The focus measurements of focus item 
102 Xi and other items Xj, as altered, may in some embodiments be re-stored in the 
respective nodes of an an-ay or other memory structure corresponding to each such item. 
As such, function F() 200 may in some embodiments determine the new focus 
measurement for focus item 102 Xi and otherltems Xj (such new measurements denoted 
15 as Zi) after giving effect to the application of a focus quantity on focus item Xi. The 
illustration of function F() 200 in Fig. 2 expresses the addition of decayed fQeus amounts 
"\ to the focus measu using an identity function I(ij) that 

results in 1 if i is identical to j and 0 otherwise. Other methods of determining changes in 
focus measurements are possible. In some embodiments the sum of all focus 
>o measurements of items in set of items 101 may be 1, such that the focus measurement ■ 
attributable to each item in a set is calculated as a percentage or fraction of a whole 
amount of focus. In other embodiments, focus amounts may be designated in other units 
such as for example r total-numbeFof-shares traded, total viewers of a given progi-am, etc; 
In some embodiments, the focus, or a portion of the focus, of a focus item 102 Xi 
15 may be diffused over relationships or distributed among items that are related to focus 
item 102 Xi. hi some embodiments, the calculation- of-diffiision^ of- focus among focus 
item 102 Xi and its related items 104 Xr may be performed using Function DO 202 as is 
set forth in Fig. 2 or another suitable function, and may be deemed to yield a context 
measurement. A context measurement may in some embodiments be the relevance to -a 
io user of items that are related to a focus item 102. In some embodiments, the context 
measurement may be used in determining the graphical display of items that are related 
to a focus so that such related items are recognizable as particularly relevant. Function 
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DQ 202, may in some embodiments take as an input the focus measurements for items in 
. a set of items 101 as such focus measurements may in some embodiments have been 
calculated or altered by function F0 200 above, or as such focus measurements may 
have been provided from another source. 

The portion or rate of context diffusion to be spread among related items 104 Xr 
may in some embodiments be predetermined and may be designated as a context decay 
. value (q). 

In function DO 202, a related item contribution amount may be calculated for 
each related item 104 Xr, by, for example, adding, for other related items Yj that are 
related to said related item 104 Xr, the dividend of the context measurement of such 
other items Yj divided by the number dim(j) of such other items Yj that are related to 
such related item 104 Xr. For purposes of function DO 202, a focus item 102 Xi and 
each related item 1 04 Xr is deemed to be related to itself. Other methods of determining 
changes in context measurements are possible. Function DO 202 may reduce the context 
measurement of related item Xr by multiplying the existing context measurements for 
such item by (1-q), and adds to the context measurement of related item Xr the product 
of the context decay value q, times the related item contribution amount of all items 
related to Xr, as is described above. Function DO 202 may be performed on all related 
items 104 Xr that are related to related item 104 Xr. In some embodiments, the results 
of an endlessly'lobjiing ; of function DO "xhay converge towards a final state of context, 
with smaller and smaller changes of context in each iteration. In some embodiments 
such a loop may be terminated when the context values that remain to be diffused reach 
a pre^designated minimum level. Function DQ 202 detemiines for each relatedltem 104 
Xr the new context measurement, denoted as Zr. 

In some embodiments, the sum of all context measurements and focus 
measurements may -be, for example, 1, such that the context measurement attributable to 
each item in a set of items 101 is calculated as a percentage of a whole amount of focus 
and context In other embodiments, context amounts may be designated in other units 
such as dollars, survivability of a device, etc. 

In some embodiments, calculations of focus or context measurements may be 
performed each time a quantity of focus is applied or recorded, on a periodic, variable or 



fixed basis. In other embodiments, a user may dictate when or with what frequency such 
. calculations are performed. . 

Reference is made to Fig. 3, a conceptual illustration of a system for calculating 
and displaying focus and context measurements in accordance with an embodiment of 
the invention. In some embodiments;, a system for calculating and displaying focus and 
context measurements may include a computer 310 that may have a processor or 
processing unit 312 and one or more memories 311, such as random access memory, 
read only memory and/or other mass data storage capabilities. Computer 310 may 
include or be connected to a focus application device 320 such as for example, a. mouse 
connected to a cursor that appears on a display, an electronic pointer, a touch screen, a 
joystick or other such device. Computer 310 may also include or be connected to a 
display 330, such as for example a standard cathode ray tube monitor, a flat screen 
display, a large screen display, a projector, etc. Displays on for example paper or other 
physical mediums are also possible. Computer 310 may be or include, for example, a 
personal computer, workstation, microprocessor, handheld device or other computing 
•device. ••• 

In one embodiment of the invention, a set of items 101, or for example graphical 
or textual representations thereof, may be stored in computer 310 or in a memory 3 li 
connected thereto. Computer 310 or memory 311 may also store in an array or other data 
Structure, focus "m^urements for items." Processor or processor unit 312 may calculate 
function FQ 200 and function DO 202 based on focus measurements or context 
measurements stored in airays or other data structures in memory 311. Such 
measurements may- in some embodiments be stored or " retrieved or used in the 
calculations of a display of such items as is described below. 

Referring back to Fig. 1, in some embodiments, the display of a focus item 102 
or related items-1 94 ^nay visually reflect the focus or context measurements of such 
items relative to other items. For example, a focus item 102 may in some embodiments 
be displayed on a computer monitor or other display 330 unit in the center or at some 
other point of the display 330, as. a bold or large sized-font-or -iH.a-4ifferent-Golor than 
other items or in a larger size. By way of example, in Fig. 1, focus item 102 is displayed 
as large and bolded while related items 104 are smaller and less bolded. Such holding or 
size may vary with, for example, the context measurements attributed to such related 



items 104. Secondary related items 107 may be displayed as even smaller or less bolded 
than related items 104. In other embodiments related items may be displayed in 
different colors or hues of colors depending on the relative size of the focus , or context 
measurements with which they are associated. In some embodiments, a group of 
secondary related items 107 that are related to a focus item 102 through a particular 
related item 104 may be displayed in Imes of a single color to indicate their grouping as 
part of a unit of related item 104. In some embodiments, such hues may vary with the 
context measurements of such related item 104. In some embodiments, lines 108 
connecting items, such as thickness,, brightness, highlighting, shadow, blinking or size 
may be altered to reflect the organic value or content represented by the item, the 
relationship of the item to other items or the context or focus measurements of the item. 

In some embodiments, the display format that reflects the context of focus items 
or related items may be updated on such display each time that focus or context 
measurements are updated, or at other intervals. 

In some embodiments, related items 104 whose focus or context measurement is 
below a designated context threshold value may be filtered out and not displayed, such 
-that a viewer sees only items whose focus of context measurements are aboVe a context 
threshold value. 

Reference is made to Fig. 4, that depicts operations employed in accordance with 
an embodiment- of a method of the present invention. - In operation 400 a quantity of 
focus may be recorded. In operation 402 a focus decay value may be derived based on 
the recorded quantity of focus. In operation 404 the existing focus measurements of 
items in a set of items 101 may decayed -by -the decay value; In operation 406 the 
amounts of focus that had been decayed from all items is added to the focus 
measurement of focus item 102. In operation 408, focus values of a focus item 102 Xi 
and other items Xj may be updated. In operation 410, focus measurements- are diffused 
among related items 104, and context measurements may be generated. In operation 
412, context measurements may be updated among a focus item 102 Xi and related 
items 104 Xr. In operation 414 items whose context measurements are below a context 
threshold value are filtered out so that they will not be displayed. In operation 416 focus 
item 102 and related items 104 are displayed to reflect the focus measurement and 



context measurements of such items relative to the context measurements of other items. 
. Other steps or series of steps may be used. 

In some embodiments related items 104 .may be those in proximity to a focus 
item 102. Proximity may mean, for example that an item is related to another item by 
way of a hierarchical relationship among items. For example, a focus item may be a 
sub-file of a related item 104, which may be a parent file in a hierarchy of files. 
Similarly, a focus item may be a particular node in, for example a telephone network. 
Related items might be for example nodes mat are directly connected to such node in 
such telephone network. • .. . 

It will be appreciated by persons skilled in the art that embodiments of the 
invention are not limited by what has been particularly shown and described 
hereinabove. Rather the scope of at least one embodiment of the invention is defined by 
the claims below. 
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